the care of children with central venous catheters: 1. only soft, pliable catheters should be used for percutaneous placement in a central vein; 2. good venous blood return after catheter placement is only an indication and not a guarantee that the catheter has been positioned properly; 3. when a double-lumen catheter is used, the distal opening may be outside the vessel and the proximal opening intravascular, so that a dye study may be indicated to check proper positioning of a double-lumen catheter; 4. the tip of the catheter can move in and out of the vessel wall with neck movement; 5. the most important way of avoiding this time-related complication is early recognition and removal. The recent development of multi-lumen catheters that are inserted over a flexible guidewire using a Seldinger technique has revolutionised the insertion of central venous catheters. I As with any new technique it has introduced a problem of its own. We present three cases from our hospital in which the flexible guidewire was inadvertently left inside the catheter. In one instance the guidewire embolised.
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Case 1
A 60-year-old patient undergoing coronary bypass surgery had an unsuccessful attempt at cannulation of the right internal jugular vein by a registrar in anaesthesia. The consultant anaesthetist then placed a guidewire in the left internal jugular vein and allowed the registrar to insert the triple-lumen catheter over the guidewire. Following insertion blood could be aspirated from the two proximal lumens but not from the distal lumen. Inspection of the catheter revealed no abnormality. The distallumen was not used during the procedure, and the operation was completed uneventfully. On the postoperative chest radiograph the wire was noted to be present and protruding through the distallumen into the right atrium and ventricle (Figure 1) . The catheter and wire were then removed ( Figure 2 ). Examination of the catheter revealed that distal migration of the wire had been prevented by the clamp used to secure the catheter to the skin. 
Case 2
A 22-year-male with 70% burns of his upper body and difficult venous access needed to have a femoral vein catheter changed over a guidewire. The procedure was performed at night in suboptimal lighting conditions by a registrar. After inserting the wire through the catheter he noticed that the wrong catheter had been given to him by the nurse. While waiting for the replacement the catheter moved and the wire disappeared from view. When the second catheter arrived he did not notice that the first wire was missing and proceeded to insert a second wire through the catheter, thus causing the first wire to embolise into the superior vena cava (SVC) (Figure 3 ). The catheter was then changed without difficulty and it was only when the chest radiograph was obtained that the presence of the guidewire in the SVC was noted. The wire was removed without complications by a radiologist using a Dormia basket via the left femoral vein.
Case 3
A young man with 30% burns had a central venous line placed via the right subclavian vein by a registrar in anaesthesia who was in a hurry to prepare the patient for sloughectomy. Both the registrar and a radiologist who viewed the postoperative chest radiograph reported that the tip ofthe catheter was in too far ( Figure 4 ). The fact that the flexible guidewire was still inside the catheter was only recognised when the patient returned to the intensive care unit and difficulty was experienced in measuring the central venous pressure. The guidewire was then removed without complications.
DISCUSSION
Many complications associated with the insertion of central venous catheters have been reported. 2 ,3 The insertion of central venous catheters over a flexible guidewire has enabled smaller needles to be used to localise the vein, thereby increasing patient safety. Complications using this technique include dissection of the vessel wall by the guidewire,4 the shearing off and embolisation of the flexible tip of the guidewire, 4 knotting of the guidewire intravascularly, and separation of the helical portion of a guidewire with protrusion of the mandrel, 5 and perforation of the epicardium in an infant. 6 The three cases we have described demonstrate another potentially serious Anaesthesia and Intensive Care, Vol. 20, No. I, February, /992 complication of central venous catheterization using the Seldinger technique. Fortunately embolisation of the wire occurred in only one patient. In each case the catheter had been inserted by a junior doctor and the retained guidewire only noticed on the post-insertion chest radiograph. The following recommendations are made to prevent this occurrence, When inserting catheters using the Seldinger technique, or a modification thereof, the operator must be trained to ensure the wire protrudes from the end of the catheter before advancing the catheter. Each catheterization tray should contain a clamp with which to grip the proximal end of the wire while the catheter is being advanced. Failing this, the operator should hold the proximal end of the wire while advancing the catheter. It is mandatory to obtain a chest radiograph as soon as possible after insertion, to ascertain the position of the catheter and to diagnose possible complications arising from insertion.
